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killed to the ground by fire. This power, however, is possessed more
especially by the inferior species. Burning, ih the hardwood forest,
though rarely destroying the whole forest cover, greatly injures its
permanent value by favoring the growth of less desirable kinds of
timber through making it very difficult for the more valuable species
to reproduce themselves. Lumbering by the present methods also has
a very strong tendency to increase the percentage of the least desirable
trees in the second growth, by cutting too closely the more valuable
kinds without proper provision for seed trees or other means of repro-
duction. Two methods of cutting timber in the hardwood forests may
be practiced, the selection method and clear cutting; the selection system,
however, is the one best suited to most econditions of this region.

Selection Method.—A rough form of the selection system of cutting is
now being practiced on most areas which are being logged in these
mountains, though in a few cases, near towns, where the sale of firewood
justifies it, an approach to clear cutting is occasionally practiced.

Where the selection system is practiced as a forestry method, only
such trees are cut as are financially mature, that is, those that have
attained to such size that the largest amount of money can be realized,
counting interest on the capital invested. This size varies according to
the species of tree, its location, and the various market demands for that
species. For this reason, in a forest composed of many different species, -
only a few trees per acre are likely to be mature at the same time. By
cutting out these trees space is made for the better development of the
remaining trees, and for the growth of reproduction between them.

Clear Cutting.—Clear cutting -is applicable only in even-aged or
approximately even-aged forests. The method may be carried out in
one of three ways: (1) by two or three successive cuttings a number of
years apart, leaving the area covered with young growth after the last
cutting; (2) by cutting everything in one operation, relying on sprouts
for reproduction; (3) by cutting everything with the exception of a
few seed trees which are left for reproduction. The first form of the
method is recommended only where the forest is so near a market that
cuttings which do not remove the bulk of the timber in one cut will pay.
The method can not be applied in any form unless there is a demand
for the small as well as for the large material. An example of the second
form of the method is around the iron furnaces in Mitchell County.
Here the forest was cut clean and has since reproduced itself from
sprouts. For the present the chief use of this method will be around
towns, brick kilns, or other places where small material can be marketed,
and, to a certain extent, on smaller woodlots. Cases of clear cutting in
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order to use the land for agriculture do not come under this method, for
their purpose is not thé reproduction of a future forest.

The selection of seed trees, coming under the third form of this
method, is of the utmost importance. Even where there seems to be ade-
quate seedling reproduction already on the ground, the future forest
crop should be assured by saving some seed trees. This is made advis-
able on account of the great risk from fire. Should the first crop of
seedlings be destroyed there could be no second crop if no seed trees
were provided. Though the present provision for reproduction may be
adequate, the risk in removing all trees that could furnish seed is too
great to be incurred.

Seed trees should be chosen with regard to their special fitness to re-
seed the area in question. Where possible they should be strong, healthy
young specimens with full crowns and having plenty of light and mois-
ture. Such trees not only produce the best seed, but they are the most
profitable to retain on the land because of the rapidity of their growth.
They should be trees exposed to the wind so that the seed will be scat-
tered as far as possible. There is great temptation often to reserve for
seed trees such specimens as are not salable, such as hollow, crooked,
broken, or diseased trees. Damaged trees do not yield a large quantity
or a good quality of seed, and make comparatively poor seed trees. It
may, however, be advisable to reserve such trees. Crooked and forked
trees, if sound and healthy, make good seed trees. If, however, a second
cutting is expected during the life of the seed tree, it would probably be
best to leave trees that will grow rapidly into valuable timber.

The hardwood forest may be divided into four types: the plateau,
the chestnut (subdivided into ridge, slope, and cove), the red oak, and
the beech and maple. The management for each of these types will be
given separately.

Prateau TYrE.—Most of this type is owned as small woodlots (small
areas of forest land on farms). Therefore the management should aim
to furnish the various classes of material needed by the owner himself
and by the local market, as well as to keep the land as productive as
possible.

There are several forms of forest common to this type, each one re-
quiring slightly different management, because the variation of species
makes it necessary to vary treatment of the forest. Where the forests
are composed entirely qfhardwood species, represented mainly by black
oaks, in most cases any tendency of the more desirable species to repro-
duce should be encouraged. Yellow poplar, if present at all, should be
given every opportunity to reproduce, by leaving seed trees wherever
possible, and by keeping out fires. Chestnut and hickory are both val-
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uable trees, and reproduction from these, both seedling and sprout,
should be encouraged. Since black oak, because its growth is fairly
rapid, is possibly the most valuable of the oaks in this type, it may be
favored over other oaks. Sprout reproduction of the desirable species
may be encouraged by cutting during the winter and spring. The least
valuable species can be discouraged by cutting them in the summer,
thus weakening their sprouting capacity. Seedling reproduction is en-
couraged by leaving seed trees of the desired kinds so placed over the
area that the most valuable species will seed up those areas best adapted
to their growth.

All old trees except those necessary for seed trees should be removed,
if the sale of the material can be made to pay the cost of removal. As
a great part of the forests of this type are in the form of farmers’ wood-
lots, much of the old timber can be cut for firewood and other domestic
purposes. The great object in these woods should be to substitute
healthy, thrifty growing trees of the more valuable species for the old,
slow growing cull trees, which now occupy a large part of the forest.

Where shortleaf pine is present in these forests this tree should be
favored in all the poorer situations, as it grows fairly rapidly, and
early attains merchantable size. Many of the present hardwood stands
would be greatly improved by converting them into shortleaf pine
stands, and this should be the object of management where poplar,
chestnut, and hickory do not thrive. This conversion may be accom-
plished in a large measure by leaving three or four good seed trees to the
acre of shortleaf pine. Seedlings of this species will thus take the place
of the hardwoods when they are removed. Such converted forests are
seen throughout this type, and form some of its most valuable stands.

On areas where pure pine stands occur, shortleaf should be favored at
the expense of pitch pine and scrub pine. Shortleaf seeds readily, and
there should be no difficulty in re-seeding a second growth forest contain-
ing a largp percentage of shortleaf, if seed trees of this species are left
and the other pines cut close. 'Where white pine occurs in this pure pine
type, its reproduction should be encouraged in every possible way.

In certain parts of the plateau type white pine flourishes, and is one
of the most rapid growing trees. These trees should be encouraged in
all lumbering operations by leaving seed trees, and by protecting any
white pine which has already started in the forest. There are many
areas both in the old fields and in the cutover forest, where white pine
forms a large percentage of the stand, and in all such areas it is the
most valuable tree that can be grown. White pine does not bear seed
abundantly, but the seeds scatter a long distance, so that two or three
trees to the acre should be sufficient.
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Many of the old fields in this type have come up to fairly dense stands
of the three or four common species of pine, collectively known as old
field pine. Many of these stands are being cut over for both pulp and
firewood. The land is then either cleared and cultivated or allowed to
make another growth of forest. If the area is needed for agriculture,
special steps should be taken to insure its early seeding to shortleaf by
saving a few trees to the acre.

With pine as with spruce, protection against fire is the first step in
forestry.

Cuestnur TYPE—The two trees most characteristic of this type,
chestnut and yellow poplar, are also the most valuable, since there is .
a large and increasing demand for both. Chestnut is used for lumber,
tanning extract, pulp, telephone poles, and ties; poplar is used for
lumber and pulp. Both trees grow rapidly while young, and early at-
tain merchantable size.

The type may be divided, as under Forest Description, into three
sub-types, Ridge, Slope, and Cove. Since each of these sub-types re-
quire somewhat different systems, each will be treated separately.

Ridge.—The two predominant trees in the ridge sub-type are chest-
nut and chestnut oak. Since chestnut is the more valuable tree of the
two the object should be to increase its proportion in the stand. It
should, however, not be made into a stand of pure chestnut, because
pure stands are much more subject to ravages by insects and blights
than are mixed stands.

Sprouts, in an ordinarily thrifty stand of chestnut, can be depended
upon for reproduction. But in this case many of the trees are so old
and damaged by fire that they would probably give but poor sprouts
and sometimes perhaps none at all. Therefore, an increase of seedling
reproduction, both to keep the stand fully stocked at present and to
form a basis for sprout reproduction in future cuttings, is essential.

The best method of securing seed reproduction of chestnut is to make
numerous small openings, not over 100 feet in diameter, by the re-
moval of chestnut oak and other less valuable trees, leaving as much
of a fringe of chestnut around each opening as is possible. The open-
ings can not be made large because chestnut, being heavy seeded, does
not scatter its seed any distance from the mother trees.* When suffi-
cient seedling reproduction has come into the opening another cut
can be made. If the chances for sprout reproduction are favorable,
this cut will remove the remainder of the stand; if, on the other hand,
sprout reproduction will be unreliable, and more seed reproduction is

*An exception is the ng of seed by squirrels and other rodents, who either lose it or bury it and
then forget it, giving it a chance to germinate. But this agency can not be depended upon.
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needed, part of the stand should be left for seed, and may be taken
later at a third and final cutting.

This system, however, will be practicable only where the forest is
so accessible that cuttings yielding comparatively small volumes per
acre and repeated at 5 to 15 year intervals will pay.

It will probably more often be necessary to make large openings in
order to secure a larger cut per acre. In this case the trees left should
be the younger and more vigorous ones of whatever species. It will
be advisable, of course, to leave as large a proportion of chestnut as
possible in order to seed up the area.

When cutting is done in the late fall (after the leaves have turned
or fallen) and in the winter, and where there are enough trees which
are not too badly damaged to produce good sprouts, it may be possible
to make practically a clear cutting leaving a few seed trees of chest-
nut, chestnut oak and possibly yellow poplar.

This, however, can not be done in the spring and summer without
injury to the future stand and even sometimes risking its existence.
Chestnut cut in the spring and summer sometimes produces fair sprouts,
but never as vigorous ones as do trees cut in the late fall or in the
winter, and sometimes produces none whatever. Summer is the worst®
season for sprouting; even such sprouts as are produced in summer
are often killed back by autumn frosts before they have been able to
form woody tissue. As a general rule, therefore, large openings, even
almost clear cuttings with seed trees, will be safe (though not the
best form of management) in the fall and winter, but very unsafe in
the spring and summer.

Wherever chestnut oak is found there is generally an abundance of
seedling reproduction on the ground. If, however, this advance re-
production is absent, a few seed trees to the acre left after cutting
should suffice; because chestnut oak generally reproduces excellently by
seed.

Where hickory is present it should be encouraged. Wherever in cut-
ting in the autumn and winter hickory is found and is sufficiently vigor-
ous to reproduce by sprouts, it should be cut ; because second growth hick-
ory is valuable whereas first growth hickory is not. If it is unlikely to
sprout, and there is no seedling reproduction around it, the hickory
might as well be left for seed.

Great damage is suffered by this forest from hogs. These animals eat
the chestnuts and acorns, and thus prevent seedling reproduction. They
should be excluded for a few years before cutting, during cutting, and
after cutting until the new forest has become fully established.
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Slope.—There are many valuable trees on the slopes, though chestnut
and poplar will have the most certain future value. The object of man-
agement, therefore, should be to procure abundant reproduction of these
two species. In most cases chestnut can be reproduced adequately by
sprouts. This tree should always be cut in the winter or spring, and
never during the late summer and early fall. Poplar will reproduce by
sprouts from young trees, but older trees lose this power of sprouting.
Seedling reproduction, therefore, should be obtained wherever possible.
Poplar should be saved to the last in logging, so that the seeds may be
scattered over the area that has already been lumbered. By cutting the
chestnut and other species first, opportunity will be given the poplar to
seed and the chestnut to sprout.

Red oak, white oak, and hickory are valuable and should be encour-
aged over such trees as black oak, black gum, and maple. Red oak is
probably the most valuable oak for the mountain slopes, as it grows
rapidly and makes a very fine quality of lumber. It reproduces chiefly
by seed, so that hogs should be excluded from the forest for some time
before and after lumbering. Seed trees of this species should be left
where there is not sufficient poplar and chestnut to thoroughly restotk
the area. :

White oak, though slow growing, is of great value for barrel staves.
The seedlings of white oak require more light than those of red oak,
and may be secured effectively by leaving seed trees in fair sized openings
(100 to 200 feet in diameter). To secure seedlings of red oak the stand
should be left at about half density.

Part of the Slope sub-type contains a considerable mixture of hem-
lock. In future forests this tree should not be allowed to form part
of the main stand (its crown at the same height as that of other trees),
but should be kept in the understory. It thrives in the shade, and if
kept under the main stand where its crown does not interfere with
other trees, it serves a useful purpose in keeping the forest floor in
good condition, and also in furnishing a little addition to the regular
forest crop. In general, lumbering operations where large openings are
made, and the bulk of the reproduction is to be from sprouts it will be
well to leave a few hemlock seed trees. Sprouts grow so rapidly at first
that they will be in no danger from the hemlock seedlings. These seed-
lings will endure under the shade of the sprouts and form a valuable
understory.

Linn reproduces almost entirely by sprouts from stumps. Large
sprouts often form about the bases of mature trees. These sprouts
should be protected in lumbering as much as possible. Cattle should
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also be kept from the woods during and after logging where any attempt
is made to reproduce this species, as they destroy all that they can reach.

It is very important to keep hogs out of this sub-type before, during,
and after lumbering of the ridge.

Cove.—The mountain cove is the home of the yellow poplar, and of
the chestnut. Other important trees are white oak, red oak, ash, linn,
hickory, and cucumber. The most profitable tree to grow is yellow
poplar, and the next is chestnut. White oak and ash should also be en-
couraged because, although slow growers, their wood is of great value.
None of these trees should be discriminated against, because all are of
considerable value.

Poplar should be reproduced by seed because only the younger trees
sprout. With chestnut it will generally be safe to depend upon sprout
reproduction except when the trees are cut in the spring and summer.
The method of cutting should, therefore, be to leave poplar seed trees
either in the middle of or alongside of large openings of about 200 feet
in diameter. If it will be possible to cut again within 10 years, the
large mature trees can be left, because not only will they yield large
quantities of seed, but in all probability they will also greatly increase
in value. If no cut is expected for a period longer than 10 years, it
will be advisable to leave the most vigorous young trees, which are but
of small value for lumber or pulp now, but which will grow rapidly
and will yield the seed necessary to fill the openings with young poplar.
Where logging extends over a period of a year'or more the poplar should
be cut last, thus allowing it to at least partly seed up the area opened
up by cutting the other species.

With chestnut cut in the fall and winter it will be possible to make
very large openings or nearly clear cuttings, except for leaving the
straightest young trees to grow to telephone poles. These should be
left in groups wherever possible so that they will continue their height
growth instead of becoming branchy. When cutting is done in the
spring and summer a certain amount of seedling reproduction of chest-
nut must be secured to make up for the poorness of the sprouts. The
openings should then be made smaller.

White oak and ash must be reproduced chiefly from seed. The seed-
lings of both species need light. Therefore the method of cutting to
secure this reproduction will be to make an opening around a seed tree.
It will be better to leave a vigorous young tree than a defective old one
in the opening, because, although the quantity of seed may not be as
great, yet the smaller tree will interfere less with reproduction coming
up under it, and can be utilized in a future cutting. The opening for
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white oak need not be large, generally not over 100 feet across, because
the acorns are heavy and most of them fall almost under the crown of -
the tree. The opening for ash may be two or three times as large be-
cause ash seed is light and is carried by the wind.

Hogs and cattle should be kept out just before cutting and for five
years or more afterwards. Hogs prevent the reproduction of chestnut
and oak by eating the chestnuts and acorns; and cattle destroy the
sprouts of many species,

There is ordinarily less danger from fire in this sub-type than in
others because of its moist condition. Striet precautions must be taken,
however, against fire, especially after cutting, when there is dry slash
on the ground.

Rep Oax Tyee.—Although this type is of little importance at pres-
ent, because of the altitude at which it occurs, the inferior quality of
its timber, and the steepness of its slopes which make it difficult to log,
yet it will be just as well to give some idea as to how it should be cut.
The method of cutting will be of importance because the steep slopes
which make the forest of less value from a logging point of view, make
it of even greater value in controlling stream flow.

Red oak reproduction is the first consideration in any method of cut-
ting in this type. This reproduction must come almost entirely from
seed, and seedlings come in best in the half shade of the parent stand.
Therefore, unless the ground is already well stocked with seedlings, which .
is sometimes the case, it will be unsafe to make large openings or to eut
clean, leaving only a few seed trees. The surest method of securing re-
production is to cut from one-half to two-thirds of the present stand,
leaving the younger and more vigorous trees as evenly distributed over
the area as possible. These trees will insure a restocking of the area
and will prevent erosion and the consequent damage to streams. They
can be cut when the area is logged again, in 40 or 50 years, or in less if
the opportunity arises.

Wherever chestnut and linn are encountered in logging they should
be cut and small openings made around the stumps, so as to give them
an opportunity to send up vigorous sprouts.

Hogs and cattle must be kept out before and after cutting, to insure
the reproduction of red oak and linn.

Beeor anp MarLe Type.—Although beech and maple are the most
abundant trees in this type, they are of far less value than the less com-
mon trees which occur in mixture, the linn, buckeye, cucumber, chest-
nut, and cherry. Unfortunately lumbering removes only the more val-
uable trees and leaves the beech and maple to seed up the area, with the
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result that the second growth of this type contains an even smaller pro-
portion of the more valuable species.

The problem, then, is to find a market for the beech and maple.
Maple is largely used in the North for furniture and veneer. In the
United States as a whole more than one million cords of beech, maple
and birch are used annually for wood distillation, at an average price
of 83 per cord. These industries might profitably be introduced into
the North Carolina mountains. Beech and maple could then be cut,
leaving the more valuable species to seed up the area and thereby in-
creasing the future value of the forest.

CARE OF THE STAND.

The care of the stand falls naturally under two headings: (1) thin-
nings and other cultural operations; (2) protection against fire, graz-
ing, wind, insects, etc.

THINNINGS.

A thinning is a light cutting, generally in a young stand, to remove
trees which will never amount to anything or which are hindering more
valuable trees. In Europe, where forestry has long been established and
intensively practiced, thinnings are one of the most important forest
problems. In the United States, however, they need scarcely be consid-
ered for the present, except in small pieces of forest, such as farm wood-
lots. In these woodlots thinnings should be of considerable value.

All the crooked and poorly formed trees, and all trees which have
been so crowded that they would be unable to recover even if given
sufficient light, should be cut. All trees of inferior species which are
interfering with more valuable trees should also be removed. Where
two trees of equal value are crowding each other the less promising one
should be taken and the better one left.

The result will be threefold: first, the proportion of valuable species
will be increased ; second, the rate of growth of the stand will be greatly
increased ; third, a certain amount of material for fence posts and cord-
wood will be obtained. Thinnings are, therefore, decidedly worth while.
It may be well before cutting, even when the owner does the cutting
himself, to mark the trees to be taken. This avoids confusion and gives
some idea of what the stand will look like after the operation has been
completed. Thinnings may be made every ten to fifteen years, or as
often as enough material can be cut to pay for the operation.

If the owner has a little spare time it will often pay him to go into
a stand of coppice five to fifteen years old and cut out the crooked
sprouts and the sprouts of inferior trees interfering with those of more
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valuable ones. This will greatly increase the proportion of valuable
trees in the final-stand, and will stimulate growth, although it will prob-
ably not yield much immediate return in material. This operation ‘is
called a cleaning.

PROTECTION OF THE FOREST.

Fire and stock are the two principal enemies of the forest, and do vast
amounts of injury every year. Qutside of these and the damage caused
by indifferent handling, the forests of this region are subject to but little
injury. In some parts of the State, large areas are being destroyed by
insect pests, but in Western North Carolina no such general destruction
has taken place. Small patches of second growth pine are occasionally
destroyed by bark beetles, which usually spread from some tree which
has been weakened by injury. Such a “deadening” may be checked by
cutting down and burning during the winter months the bark of trees
which are infested. The presence of insects is discovered by exudations
of pitch on the outside of the tree. Several of our hardwood trees are
more or less injured by insects, notably the chestnut by borers. Borer
holes are so common in chestnuts that there is a recognized grade of lum-
ber called “wormy”’ chestnut. A large part of this, however, is due to the
previous injury of the tree by fire, so that the prevention of insect
attacks can to a certain extent be effected by stopping forest fires.
Decay, due to fungi, is found in many forest trees, chiefly white pine
and red oak. There is little that can be done under methods of forestry
now practicable to lessen the injury from this cause, though the cutting
out and close utilization of trees affected by fungus tends to lessen the
chances of its spreading.

Wind occasionally blows down a few trees, though the injury from
this cause is less in the mountains than in any other part of the State.

Along the tops of the ridges and in other exposed places, sleet fre-
quently breaks the timber considerably, allowing the easy entrance of
insect and fungus diseases. Nothing, however, can be done to prevent
this, though the encouragement of species of trees in second growth that
are the least easily broken, would in time tend to reduce the damage
from this cause.

Fire Protection.*

Fire is the greatest destroyer of the forest, yet no organized effort has
ever been made in this State to prevent or control it. It has been esti-
mated that during 1909 the owners of forest land in North Carolina lost
at least half a million dollars through fires. In the mountain counties

*For a fuller dm:uamon of this subject the reader is referred to Economic Paner No. 19 of the North
Carolina G gical and E Survey, ‘‘Forest Fires in North Carolina During 1909.""
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alone the estimated loss was more than $6,000 per county. These esti-
mates do not include the indirect loss, such as the destruction of young
growth and the impoverishment of the soil. It is probable that from 15
to 30 per cent of the forest area of several of the counties is burnt over
annually. Much of this is burned over intentionally, and, though there
is some sentiment against this practice, yet the feeling is not strong
enough to prevent it. Forest fires rarely kill mature hardwood timber,
except probably in the spring after the sap has started to rise. For this
reason it has often been asserted that the timber is not injured by an
ordinary leaf or ground fire. This is far from being so, however, for
it has been estimated that the value of the standing chestnut timber
alone in this region has been reduced by at least $2,000,000, chiefly
through damage from fire. ' ’

Nevertheless, the chief damage is not to the mature timber, but to
the young growth and reproduction. Over a large part of this region
yellow poplar and other valuable species have been prevented from re-
producing in the second growth forest by the burning of leaves and the
consequent killing of the seedlings when one or two years old. The
total damage from this cause can not be estimated, though it is surely
very great. For instance, a twenty-year-old stand of yellow poplar will
yield fifteen cords of pulpwood an acre, worth at least $2 a cord or $30
an acre. If this stand is killed by fire when it is two years old, there
will be no direct loss of anything which has a present market value.
But the owner will lose property which in 18 years would have yielded
him $30 an acre. If a man owns 100 acres of this land he will have
practically nothing in 18 years (unless the stand reproduces again)
whereas if he had protected his land against fire he would have had
$3,000. .. '

Bumihg the woods always results in serious injury to the soil. With
farm land the owner occasionally has to put back in the form of ferti-
lizer what he takes out of the soil in the form of crops. In the forest
the trees fertilize the soil with their leaves. Therefore fire, by destroy-
ing the leaves, makes the soil poorer year by year. The loss of the
leaves also allows free course for the surface water and rain to flow off,
washing away the richer surface soil. This results not only in the
slower growth of the timber, and a decrease in value of the land, but
it is a serious menace to land owners and water users all along the
streams, through the increase of floods and the deposition of sand and
silt.

The way to stop fires is to prevent them from starting, which can
probably best be done by patrol. In this the State can take the leading
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part by passing laws providing for a fire protective system and making
an adequate appropriation to operate it. In the absence of effective
forest fire legislation the State, as well as private owners of timber-
land, can do a great deal in educating the public to be careful in the
use of fire in dry seasons, and to extinguish forest fires before they
get too large to be easily controlled. In New Hampshire and some of
the Northwestern States, particularly Washington and Oregon, timber-
land owners have formed protective associations for patroling the for-
est. The cost is pro rated, and amounts to from one to three cents per
acre per year.

Among the effective measures for preventing fbrest fires in Western
North Carolina, in addition to patrol, are lookout stations, fire lines,
and liberal posting of warning notices. Lookout stations are very ef-
fective supplements to patrol. Located on prominent elevations they
are a means of detecting fires at long distances as soon as they start.
The best lookouts are connected by telephone with central points. Thus
fires can be reported by the watchman quickly, and men hurried to
them. The effectiveness of fire lines and warning notices is discussed
in Economic Paper No. 19 of the North Carolina Geological and
Economic Survey, “Forest Fires in North Carolina During 1909.”

Fire Laws. There is immediate need for a Statewide law for the
protection of the forests from fire. The following points are suggested
for consideration in framing such a law: (a) A fire warden system
with a strong and active organization to prevent and extinguish fires
and enforce all the forest laws; (b) regulations requiring the rail-
roads to take certain measures to prevent fires; (¢) amendments which
will effectively restrict the use of fire by private individuals.

(a) The fire warden system should have at its head a State Fire
Warden authorized to appoint, upon the recommendation of the county
commissioners of any county, one or more fire wardens in each town-
ship where there is enough woodland to make such an appointment
advisable. The wardens should be subject to the call of the State
Warden, when, in his judgment a dangerous season exists. Their du-
ties would include patrol; posting warning notices; extinguishing forest
fires; investigation of the causes of all forest fires and the collection
of evidence sufficient to convict offenders against the forest laws. They
should report at regular times, in addition to reporting on all forest
fires. They should be authorized to summon help in fighting forest
fires, and should be given the power of arrest without warrant. They
should be directly responsible to the State Warden to whom they re-
port. Prosecutions for setting fires or other infraction of the forest



FOREST CONDITIONS IN WESTERN NORTH CAROLINA. 91

laws should be instituted by the State Warden. This would largely
prevent such prosecutions being attributed to personal motives.

(b) Many forest fires are set by sparks from railroad locomotives
and by the careless burning of rubbish along the tracks by section
hands. Unfortunately, there has been little disposition on the part
of the railroads to take any steps to prevent these fires. This indiffer-
ence has in part been due to the indifference of the owners of forest
land along their lines. The railroads would probably be willing to
codperate in the prevention of fire, if these owners showed more in-
terest in fire protection. A law requiring the railroads to keep a strip
100 feet wide on each side of their track clear of all combustible ma-
terial would tend to prevent a great many fires started by railroads. It
has been found from careful investigation that most of the sparks from
a locomotive engine fall between 50 to 100 feet from the road bed;
therefore, if such a strip were kept clear, fires resulting from sparks
would be far less frequent. But since the right of way owned by the
railroads does not always extend to this width, there might be diffi-
culties in the way of such a law. The railroads could, however, se-
cure the owner’s consent to enter on adjoining lands in order to clear
off the combustible material to this width; and in case the owner re-
fused, the railroad could be relieved of responsibility for any fire
. which it might start on his land.

Many States have been forced to pass stringent laws requiring the
railroads to use spark arresters on all of their locomotives. One or
two logging operators in this region use spark arresters in their en-
gines with fairly satisfactory results. Wherever these have been used
there has been great objection to them on the ground that they cut off
too much draft. This defect will no doubt be overcome in the near
future and their use become general. The American Spark Arrester
Co., of Indianapolis, Ind., are now conducting what promise to be suc-
cessful experiments along this line. The present development of these
devices, however, warrants their use in emergencies; and a law might
be framed so that their use would be compulsory -only in dry weather,
when every precaution is made necessary.

(¢) Most of the serious forest fires in the mountain counties have
been set by men carelessly burning brush and rubbish in dry weather
in the spring. These men, many of whom are only renters and have
little or no property of their own, can not be controlled by the present.
fire laws. Therefore, a new law prohibiting the burning of brush
during dry seasons unless very thorough precautions are taken to pre-
vent the spread of fire, is needed. Such a law, made effective by re-

7
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quiring that persons burning brush in the dry season shall obtain a
permit from the fire warden, is in force in several States and is work-
ing well.

PROTECTION FROM BTOCK.

The forests of North Carolina have suffered very severely from the
indiscriminate ranging of stock. In the eastern part of the State, the
reproduction of long leaf pine over vast areas has been largely pre-
vented by hogs. Even in the hardwoods in the western part of the
State, serious damage has been done, and is still being done by both
cattle and hogs. The injury from stock varies according to the age
and condition of the forest. The most serious injury is done during
the first few years after lumbering, when young growth is starting.
Cattle are extremely fond of linn sprouts, and will effectively prevent
the reproduction of this species after lumbering. They also browse
on the young poplar, and, if numerous, will break and bite off the
shoots of many other species. Hogs eat large quantities of chestnut,
oak, and hickory seed, and may often prevent seedling reproduction of
these trees. Both hogs and cattle should always be excluded from cut
over lands and from areas of second growth until the trees are too
large to be injured. In a fully stocked second growth forest, or in
mature timber where reproduction is not yet desired, the injury done
by stock is not great.

The most serious injury from stock has been an indirect one. The
practice of burning the woods for the improvement of the cattle range,
has been brought down from the time of earliest settlement. Long ago,
when there was little cleared land, there was some excuse for this prac-

 tice, but conditions have changed; there is now more than enough land
cleared and subsequently abandoned to wild growth to furnish pas-
turage to all stock; and the introduction of Japan clover within the
last fifteen or twenty years has turned these old fields into rich pas-
tures. Many people, not realizing the change which the introduction
of this plant has brought in the cattle industry, still continue to burn
the woods, to the incalculable damage of the forests. It was estimated
that in one of the counties of this region, for every head of cattle
which ranges the woods, 67 acres of forest land are burnt over every
year, and that young growth to half of the value of these cattle, is
being destroyed by fire each year.

The people of North Carolina have a remedy and they are grad-
ually applying it. The stock law is a local option measure, and any
county, township, or district can, by a majority vote, make it effective.
It is now enforced over five entire counties in this region, and over
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the better settled portion of nine other counties. There are still, how-
ever, two entire counties over which stock is allowed to run at large.
But the law is being extended year by year, and before long will cover
not only this entire region, but the whole State as well.

SALE OF STANDING TIMBER.

Much of the waste and destruction of young growth and reproduc-
tion incident to the average logging operations is due to the indiffer-
ence or carelessness of the owner. This carelessness is generally dis-
played in the manner of making a contract or in signing the contract
drawn up by the purchaser, or more often in having no contract at
all. Many years ago much standing timber was sold by the individual
tree; in some counties the marked trees are still standing, thus pre-
venting the growth of young trees. The owner of the land is paying
taxes on it every year, and yet he is losing the growth both on the
trees he sold and on the other timber because no stipulation was made
in the contract as to when these trees were to be removed.

In selling stumpage (standing timber) the owner must understand
thoroughly the market conditions, that is the price which each forest
product (lumber, extract wood, pulp, poles, ties, etc.) will bring de-
livered at the railroad. He must also be thoroughly familiar with
the transportation problem; that is, he must know just how much it
will cost to get the product to the railroad. He should also know how
much it will cost to log the area which he has to sell, and how much
to manufacture the product. In other words, he should have an idea
of how much it will cost the purchaser to market his product and how
much he (the purchaser) is likely to get for it. He will then know
how much profit the purchaser expects to make and will be able to
decide upon a price for his standing trees which shall be fair to the
purchaser (making due allowance for risks in fluctuating markets, ete.)
and to himself.

It is always advisable to require the purchaser to pay on the actual
amount cut rather than to pay a lump sum for the estimated amount
on the area. If he (the owner) is unable himself to scale the logs in
the woods, he can take the returns from the purchaser and check them
by occasional visits to the woods or to the mill.

In order to secure reproduction and provide for the future produc-
tivity of his land, the owner should mark the trees to be cut as recom-
mended under Forest Management, and should see to it that all these
trees are cut and none others. He should not only provide for the full
utilization and satisfactory removal of the timber to be cut, but he
should also provide against unnecessary destruction of the young growth

7
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on the ground. A contract of sale should be drafted with considerable
care. For the protection of the seller the contract should embody the
following points drawn up in legal form:

(a) Define the area included in the sale.

(b) Stipulate the price by the unit of measure agreed upon, whether
it is cord, thousand feet board measure, number of poles, etc.

(¢) Specify the method by which the timber is to be measured. If
the logs are to be scaled, whether Doyle, Scribner, Favorite, or other
rule is to be used; if by lumber measure, whether log run or graded.
If cords are used, specify whether 128 or 160 cubic feet to the stacked
cord is intended.

(d) Specify time limit within which operation must begin and must
be completed.

(e) Specify species, size, and condition of timber which is included
in the sale.

(f) Specify the number, kind, and quality of seed trees which are
to be left on the area.*

Besides the above points, the contract should include certain clauses
to govern the cutting and removal of the timber. The following cover
the ground fairly well, and are suggested for consideration in the prep-
aration of the contract:

1. Only the species and classes specified in the contract (or such
trees as have been marked for cutting) may be cut, and all of these
must be cut.

2. Trees marked for cutting which remain uncut at the expiration
of this contract shall be paid for at double the stumpage price agreed
upon.

3. All unmarked trees which have been cut shall be paid for at
double the stumpage price agreed upon.

4. All sound stumps must be cut not more than............. inches
above the ground, in order to save waste in timber, and all tops must
be utilized to a diameterof.............. inches.4

5. No unnecessary damage will be done to young growth or to trees
left standing, and no trees shall be left lodged in the process of felling.
Any young growth or trees left standing which are badly injured or
killed through carelessness shall be paid for at the rate of $..........
each. If it should be necessary to fell a tree into young growth, the

*This is onl?' in case the owner does not mark the trees to be cut or the seed trees to be loft. It is
always advisable for the owner to mark these trees himself. The mere specification of seed trees in &
contract is always unsatisfactory.

1The diameter of the tops should be as small as market ditions and the ibility of the tim-
ber will allow.
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least valuable species, such as maple, gum, or beech shall be chosen in
preference to the valuable ones, such as poplar, chestnut, or linn.

6. Only the inferior species must be used for necessary logging pur-
poses, such as construction of skids, slides, bridges, tram roads, flumes,
etc., and such material must be paid for at the price agreed upon.

7. Saw timber for flume construction will be paid for at a fixed
price per thousand feet. Chestnut and hemlock as well as the inferior
species shall be used for this purpose.

8. Right of way for flumes or tram roads over the seller’s land will
be allowed to the purchaser free of charge during the life of this con-
tract, but where they cross a road adequate and satisfactory crossings
must be constructed by the purchaser.

9. All improvements constructed by the purchaser on the seller’s
land which are not removed within.......... months after the expira-
tion of this contract, shall become the property of the seller.

10. Fire must be kept out of the woods, the purchaser to be held
responsible for loss from any fire on his sale area.

11. Title to the timber shall remain in the seller until it has been
scaled, measured, or counted, and paid for.

FOREST EXTENSION.

Abundant reproduction of seedlings or sprouts, or of both, is gen-
erally obtained after cutting.* Therefore in forested land artificial
reproduction will seldom be necessary. But land which has once been
cleared, and which is no longer being used for agriculture, frequently
reverts to forest' very slowly. In order, therefore, to put such land
to a profitable use and prevent its rapid deterioration through erosion,
it may often be advisable to resort to artificial reforestation.

Artificial reforestation may be effected by two methods: first, by the
planting of young trees grown in a nursery; and second by the sowing
of seed directly in the area to be reforested.

PLANTING.

The surest way to secure a satisfactory stand of forest trees is to
plant the young trees. The most precarious time in the life of a tree
is from seed to two or three years of age. This period is rendered
safer by the use of nursery grown material. But since planting is more
expensive than sowing, a careful study is necessary to determine which
of these operations is best.

Planting in the mountains should usually be done in the spring as
soon as the ground can be worked. In this way growth starts imme-

*In the spruce forest this is true only if fire is kept out.
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diately and the plants have a good chance to become established. The
next best season is in the late autumn after the leaves have fallen. In
this case the plants rest during the winter and are ready to begin
growing the first thing in the spring. In either case planting should
not be done while the young tree is growing. In the spring it should
be done before growth begins, in the autumn after growth has stopped.
If the trees are planted amongst the grass, weeds, and briars of an
old field, some precautions must be taken the first summer to keep
them from being choked out. Full instructions as to the methods of
planting may be obtained by writing to the Forest Service, U. S. De-
partment of Agriculture, Washington, D. C.

In the parts of the mountains where white pine grows naturally, as
along the Blue Ridge and in many parts of the Plateau type, it is
probably the most profitable tree to plant. The young trees can be
purchased very reasonably at the principal forest nurseries, and a
large proportion of those set out usually live. From two to four year
old plants should generally be used. If the ground is not thoroughly
prepared, material once or twice transplanted in the nursery is pref-
erable to seedlings. White pine should be planted from five to seven
feet apart each way, so that the trees will early form a complete cover
for the ground; they will then be able to prune themselves naturally,
make the most satisfactory growth in height and produce the best
quality of timber.

Throughout the Plateau type there are many areas in which short-
leaf pine will grow more satisfactorily than white pine. This species
has been planted in Buncombe County both pure and in mixture with
white pine or with some of the hardwoods, and has given great satis-
faction. Shortleaf pine seedlings are not as readily procured from
nurseries as are the white pine, and where very considerable areas are
to be planted it may often be advisable either to make arrangements
with some nurseryman to raise the desired seedlings, or else to raise
them one’s self. This latter should not as a rule be undertaken, how-
ever, unless the magnitude of the operations warrants the employment
of a man for this special purpose. Shortleaf pine should be planted
in the same way as white pine. These trees can be mixed alternately
with some hardwood, preferably sugar maple. The mixture of the
hardwood benefits the pines by causing better self-pruning, and by
making a denser shade near the ground which keeps the soil in good
condition. It is not usually advisable to plant shortleaf and white pine
in mixture, as the conditions that suit one do not suit the other.

Certain coniferous species not native to this region do very well un-
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der certain conditions, notably the European larch and the Norway
spruce. These, however, should be planted at first only in an experi-
mental way.

Black locust is perhaps the most important hardwood tree for plant-
ing in this region. Locust is rapidly disappearing from the forests,
and its use for posts will make a continual demand for it. Its rapid
growth and hardihood make it very satisfactory to plant in many situa-
tions. '

Locust grows naturally all over the region, but succeeds best on the
Chestnut type above 2,500 feet in elevation. Many areas when cleared
and subsequently abandoned come up naturally to locust. It would
often pay to fill out these scattered stands by planting, as more rapid
height growth would be secured, and a better quality of post can be
raised where the stand is fairly dense. A few acres of thrifty locust
would supply a large farm with posts, and when once planted the sup-
ply would be permanent. Locust reproduces so abundantly from
sprouts after cutting that there would be no need to replant. It is also
one of the best trees to hold the soil because of its long tough roots.
Like all the pea family, the locust is a great removator of the soil,
taking nitrogen from the air and storing it in the soil, so that the
longer an’area stays in locust the richer it becomes. By the time a
crop of locust planted in an old field becomes mature, the soil will be
rich enough to grow good agricultural crops.

Locust should be planted from four to six feet apart each way. The
soil should be prepared by plowing, and might be cultivated with ad-
vantage once or twice after planting. This gives the young trees a
healthy start which enables them to maintain a rapid growth. - Plants
can be obtained at very reasonable prices at any forest nursery. In
the Ohio River valley there are many firms which make a specialty
of growing locust seedlings. Ome-year-old seedlings may be used to ad-
vantage where the ground is in good condition, but those two years
old would be better in most cases. Locust seedlings may easily be
grown on the farm by sowing the seed in drills and giving ordinary
cultivation. "

White pine, shortleaf pine, and locust are the only species recom-
mended for planting in pure stands in this region, though under ex-
ceptional conditions others might be planted in a similar way. Most
of the hardwood species do better in mixed stands. Yellow poplar has
been planted to some extent in other States, but it has been little tried
in Western North Carolina. Poplar succeeds well in suitable loca-
tions and in a fairly rich soil up to 3,500 feet in elevation. There are
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often small areas along streams or in small hollows, that might be
profitably planted in this species, since it grows very rapidly, and is
unusually free from enemies. When planted in such situations, it may
be advantageously mixed with red oak, white oak, hickory, or sugar
maple, the poplar trees themselves not making a dense’ enough shade
to insure most favorable conditions. If it is used around the house
or along the road for ornamental purposes, the ground, if poor, should
be enriched either before or after planting. Two or three year old
plants are recommended for general planting, though for ornamental
and shade purposes larger trees can be used.

Balsam may be planted above an elevation of 3,500 feet and grows
fairly rapidly. Where the object is for ornament or the prevention of
erosion or the protection of headwaters of streams, this tree may be used
in such situations, but balsam has little commercial value, so its use
cannot be generally recommended.

Sugar maple has been planted to some extent in this region, but
chiefly in mixture with the more valuable hardwoods and the pines,
with the object of improving them. On account of its rather slow
growth and small value for timber, it should not be planted by itself. In
the more northern States sugar maple has been planted with great
success with white pine, one plant of the latter to three of the former.
Similar planting has been done quite successfully at Biltmore.

Most of the other hardwood trees which are recommended for re-
foresting, are best propagated by planting the seed where the trees are
to remain because the large taproots, which are developed soon after
germination, make it very diffieult to transplant them. Walnut, hick-
- ory, chestnut, and all the oaks belong to this class. Both because of
the frailty of the young seedlings and because the seeds are subject to
the attacks of squirrels and other vermin, it is considerably more diffi-
cult to obtain a stand of these species than it is to obtain a stand of
species which can first be grown in a nursery.

SOWING.

The only species that are generally recommended for propagation by
sowing are the nut bearing trees, though occasionally others may be
sown to advantage.

Walnut has been transplanted to some extent, but much greater suc-
cess has been attained by sowing seed where the plants are to grow.
Walnut grows well only on rich moist soils. For this reason, and be-
cause of its slow growth and doubtful popularity in the future, its
general use is not recommended.
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Hickory is a much more desirable tree to plant. The timber of sec-
ond growth hickory brings a good price. There is no doubt that the
rapidly increasing shortage of second growth hickory will make a per-
manent demand for this material, and where planting of hardwoods
is undertaken hickory should be in the mixture on all suitable situa-
tions. There seems little choice as to the species of hickory to plant,
but the kind that grows naturally in the particular locality would
probably be best.

The propagation of chestnut by either sowing or planting has met
with little success in North Carolina. The difficulty of procuring
sound seed, and the destruction of seed by squirrels has made sowing
a very precarious and expensive method while the long taproot has made
planting difficult.

Seeds of walnut, hickory, or chestnut should be planted in furrows,
drills, or seed spots. The ground may be prepared by ploughing a
furrow and planting a seed in or beside the furrow, or it may be
planted with a mattock, or even with a sharp stick without previous
preparation. Mixtures including all of the important nut bearing trees
are recommended for general planting, with, however, only a small
proportion of walnut. Variations must be made to suit local conditions
and the object for which the area is being planted.

The oaks are best planted in seed spots, that is three or four seeds
together in a spot of earth loosened up with a mattock. In some States
planting the oaks by this method has been found very satisfactory. An
alternation of seed spots of oak with hickory should prove a satisfac-
tory method of reforesting suitable areas. If areas are well adapted
to the growth of hardwood the different species may be mixed in plant-
ing in such a way that an ideal proportion of the valuable hardwoods
may be procured.

Sowing of the pines has generally been found very unsatisfactory
when the seed has been scattered over the area broadcast without pre-
vious preparation of the ground. But when the ground has been pre-
viously prepared there is a reasonable chance of success. This prep-
aration may be made in two ways: first, the whole area may be
ploughed and harrowed as for an ordinary farm crop; or second, seed
spots may be prepared with a mattock. In either case the seed is
lightly covered after being sown. The chances of success with the sec-
ond method may not be quite as great as with the first, but obviously
the cost is far less.

The artificial regeneration of the spruce forest will probably not be
attempted by private individuals because of the expense of the opera-
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tion and the uncertainty of the results. Only a large corporation or
the State or National government can reforest spruce by planting in
situations such as those in Western North Carolina. Experiments
would have to be made with different species and methods.

FOREST TAXATION.

The tax laws now administered in North Carolina have as a rule
not resulted in placing an excessive burden on timbered lands, and on
this account forest taxation has not as yet become a problem. This
fact, however, does not necessarily mean that the present method of
taxing this class of property is satisfactory. Admittedly, it is not.
Those who have given most thought to the subject are practically
agreed that a tax on the timber when it is cut, with a nominal annual
tax on the land, is probably best adapted to conditions in this country.
Certainly this method is not susceptible to the same inequalities and
uncertainities as is the present method. In fixing the land valuation
under the principle proposed, the assessor is to give absolutely no con-
sideration to the growing timber.

While at present there is no general complaint from owners that their
timberlands are being excessively) burdened with taxes, ands conse-
quently there seems to be no urgent need for readjusting the tax laws
with respect to timbered lands, it is nevertheless believed that the ap-
plication of the proposed principle of taxing the timber only when
cut would do much to further the practice of approved forestry by
private owners.

_ BILTMORE ESTATE.

A report on the forest conditions of Western North Carolina would
be incomplete without some account of the forests of the Biltmore
Estate. This estate, purchased during the nineties by Mr. George W.
Vanderbilt, comprises some 200 square miles of land, and extends from
Asheville in a southwesterly direction through Buncombe, Henderson,
and Transylvania counties to the Jackson County line, a distance of
some 35 or 40 miles.

Mr. Gifford Pinchot, formerly United States Forester, immediately
on his return from his studies of forestry in Europe, was employed by
Mr. Vanderbilt to investigate the possibilities of forestry on the prop-
erty and to suggest a system of management. After his work was done,
Dr. C. A. Schenck, a German “dberforster,” was engaged to devote his
entire time to the forest problems of the property. Dr. Schenck, who

had had considerable experience in the Old Country, put into operation
" with great energy the first scientific and practical private forest man-
agement in this country.

-
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The greater part of the estate was covered with forest, but heavily
culled and with a reduced productivity. ’

The part of this property lying in the vicinity of Asheville, except
that which has been included in the Biltmore Farms, has been known
generally as the Biltmore Forest, which comprises some 8,000 acres,
of which about 2,000 had at one time been cleared and had become
abandoned old fields, is situated on a broad plateau, with an elevation
of about 2,300 feet. The forest here is of shortleaf and pitch pines,
scattered through a hardwood stand of oak, with a small proportion
of most of the other broadleaf species of the region. Because it is
within easy hauling distance of Asheville, this forest had been severely
culled, so that at the time of purchase there was very little merchant-
able saw timber left.

Owing to the scarcity of valuable timber and to its nearness to mar-
ket, this forest was managed primarily for the production of firewood.
About 2,500 cords a year have been cut from the poor trees, and have
been marketed in Asheville at a good margin of profit, besides im-
proving the stand. This utilization was made possible by the con-
struction of a network of thoroughly good roads over this part of the
estate.

In addition, however, to this old forest land that was producing
cordwood, there were some 2,000 acres of absolutely nonproductive old
fields included in the forest. To save the annual drain of interest and
taxes on this area, it was determined to plant it, the first efforts being
largely experimental. Practically all the native trees of value, and
many exotics, were tried. At present this land supports a planted for-
est of great potential value. The most successful plantings have been
of the native pines, white and yellow (shortleaf), and the larger part
of the area contains a predominating proportion of these two species.

The greater part of the Biltmore Estate lies in the mountains along
the western side of Buncombe, Henderson, and Transylvania counties,
to the east and south of Mt. Pisgah and the Pisgah Range. This com-
prises some 80,000 acres of comparatively rough forest land, with ele-
vations varying from 2,300 to 6,000 feet, and is known as the Pisgah
Forest. Owing to its remoteness and inaccessibility there was a much
better stand of timber on this area, little having been taken out except
the very largest and most valuable trees. Yellow poplar, chestnut,
white oak, red oak, chestnut oak, black oak, hickory, maple, and linn
are the principal trees. This part of the estate has been managed as
a timber forest, the object being to produce saw timber of the greatest
value. Looking toward returns from a rise in timber values rather
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than to increase in growth, practically all sound and thrifty trees over
two feet in diameter have been saved. Though little lumbering is
being done, improvement cuttings have been going on all the time.
By the sale of 1,500 cords of tanning extract wood and 1,000 cords of
tan bark annually, the removal of much old and decaying chestnut
timber and mature and slow growing chestnut oak is accomplished, to
make room for the young and thrifty specimens of these, or even more
valuable, species.

Roads and trails have been constructed in every direction. A total
of 37 miles of main roads, 43 miles of byroads and 198 miles of trails
make this one of the most readily accessible, as it was one of the most
beautiful and attractive mountain forest properties in the United
States.

Every effort has been made to protect these forests from fire. Rang-
ers have been employed to patrol the woods winter and summer. Not
only this, but everyone living on or near the property has been encour-
aged not only to report but to assist in extinguishing any fires that
may occur. Altogether, this estate is one of the best examples of the
application of practical forestry to be found in this country.

APPALACHIAN NATIONAL FOREST LAW.

A bill, providing for the purchase of forest lands by the Federal Gov-
ernment, commonly known as the Weeks Bill, or the Appalachian Bill,
passed the 62d Congress, and became a law when President Taft signed
it on March 1, 1911. This law has for its purpose the protection of
the watersheds of navigable streams, by the purchase and care of forest
lands on the headwaters of such streams, to be held and administered
as National Forests. The bill also provides for codperation between
the Federal Government and the different States in the organization
and maintenance of systems of fire protection on the forested water-
sheds of navigable streams. The North Carolina Legislature in 1901
passed an enabling act for the purchase by the Federal Government
of lands within the State.

The law carries a Federal appropriation of two million dollars a
year for five years for the examination, survey, and purchase of land.
Much land in the Southern Appalachians as well as in the White
Mountains has already been offered to the government for purchase
and not only is the work of examination well under way, but nego-
tiations have been entered into looking toward actual purchase.

For the purpose of codperative fire protection in the different States,
$200,000 is appropriated to be available until expended. Already eight
States, Maine, New Hampshire, Vermont, Connecticut, New Jersey,

-
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Maryland, Wisconsin, and Minnesota, have taken advantage of this
provision of the law to extend and strengthen their own fire protective
organizations. North Carolina can not receive this codperative as-
sistance until the State Legislature provides for a system of forest fire
protection and makes an adequate appropriation for the purpose. The
next session of the Legislature should by all means make it possible
for North Carolina to receive assistance of this sort.

The forests on the high mountains of the Appalachians should be
protected for all time. They can be adequately protected, yet lum-
bered, if the cutting is properly dome. By protecting them, stream
flow would be regulated, which would be a tremendous advantage to
all those industries now using water power. The protection of the
hardwood supply will make permanent the varied industries which
now form such a large part of the manufactures of the State. If pro-
tected, these Southern mountains are destined to become the chief source
of hardwood in this country.

An important industry in this region is the entertainment of tour-
ists and visitors from other parts of the country and even from abroad.
The preservation of mountain scenery is necessary if these visitors are
to continue to be attracted by the country. The preservation of the
streams would preserve the fish, and add one more to the many attrac-
tions of this region.

There is perhaps more mountain land in North Carolina suitable
for forest management than in any other of the Appalachian States.
Large areas in Clay, Graham, Swain, Haywood, Transylvania, Yancey,
and Mitchell counties are still in almost unbroken forest, and the
proper protection of such areas will be of enormous benefit. Every
county should be interested in having at least part of the Appalachian
National Forest within its borders.

SUMMARY AND CONCLUSIONS.

Western North Carolina is essentially a timber producing region,
much the larger proportion of the land being better adapted to this
purpose than to any other. The necessity of retaining on the moun-
tain slopes a forest cover, which will tend to regulate the flow of the
streams, and, therefore, be of inestimable value to the manufactures
of this and the neighboring States, is a strong additional reason for
preserving the mountain forests.

Seventy-six per cent of the land is now covered with forest. It has
been estimated that these forests have an average stand of 3,400 feet
of timber to the acre, or a total of about 10 3-4 billion feet for the
region, much of which, however, is too small or inaccessible at present
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to be merchantable for lumber. This timber is now being cut at the
rate of about 330,000,000 board feet per annum, exclusive of that used
for domestic purposes. This is considerably faster than these forests
are growing timber, so that what practically amounts to a yearly deficit
must be met by an increase in growth, which can be brought about only
by improved methods of management.

If these forest lands are looked upon as continuous and permanent
investments, improvements in the methods of handling them are abso-
lutely essential to make such investments profitable. There is a total
investment in forest land of about $20,000,000, including both the land
and the timber, in the counties under consideration. Outside of the
increase in the value of timber, a return worth something over $600,000
(including fire wood and fences) is received. This is equivalent to
about three per cent on the investment, but taxes amount to over one
per cent, so that the net income on the investment averages less than
two per cent outside of the increase in value of the timberlands. From
the standpoint of the private owner, this is not a highly profitable in-
vestment, but the present profits may be maintained or increased if the
lands are protected and properly managed.

At present, owners are depending for profit too much on the increase
in value of the property, and so are losing sight of the only permanent
and regular source of profit—the annual growth of the forest. The
object of all owners of forest lands should be to increase the annual
growth so that the largest income possible will be secured from the
forest. This must be accomplished by cutting the present stand so that
the proportion of the more valuable species in the future forest will be
increased instead of diminished, and by providing the most favorable
conditions for healthy and rapid growth.

In order to bring about the necessary improvements in the forest
conditions of Western North Carolina, the active codperation of the
State, the land owners, and all other persons within the region in sup-
pressing fires is absolutely essential.

The State should assist by every means in its power in the protection
of property. The State should pass a good fire law and provide ade-
quate machinery for its enforcement. Such a law should provide for
the appointment of county or township fire wardens in accordance with
the needs of the different counties, these wardens to be subject to a cen-
tral State authority and given the power to arrest for violation of the
law and to call out assistance whenever needed to fight fires. Their
duty should be to prevent fires if possible, extinguish those which have
started, and aid the central authority in any prosecution under the
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forest and fire laws. The fire law of the State should include a regula-
tion to compel the railroads to use spark arresters in their locomotives,
to keep their rights of way clear of inflammable material, and maintain
a patrol to follow trains where fires are most liable to occur. The law
‘should prohibit also the burning of brush during dry spring weather,
except under proper restrictions. Notices calling attention to the dan-
ger from fire and the penalties for violation of the State law should be
posted by the fire wardens in conspicuous places throughout the region.
The owners of forest land should be most vitally interested in the im-
provement of forest conditions, thereby increasing the yield of their
own forests, but they are unfortunately in many cases indifferent or
inactive. They should aid the State authorities in fire protective
work. Where large holdings are grouped more or less closely together,
they should form coperative fire protective associations and employ
patrolmen when the fire danger is most serious. They should aid in
the posting of fire notices, provided by the State, and prevent serious
fires by the construction of fire lines. In addition to fire protective
measures, private owners should endeavor to increase the value of their
forest property by cutting so as to encourage the reproduction of the
most valuable species. They should further provide for the future crop
by the care of young growth during cutting and they should exclude
stock from the forest areas during and succeeding logging operations.
Such precautions should be taken whether the owner logs the land him-
self or sells the standing timber to be logged by another.
~ The people of Western North Carolina, whether owners of forest land
- or not, should endeavor to cultivate a sentiment in each neighborhood
in favor of forest protection and against burning the woods. They
should assist in every way in their power in enforcing the State laws
and aiding fire wardens in the performance of their duty. They should,
if the stock law is not operative in their locality, use their influence
toward the introduction of such a measure.
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